
Calculate event-by-event 
reconstructed top mass.
Likelihood fit looks for best 
top mass and background 
fraction.
Calibrate the jet energy 
scale with hadronic W mass. 

Reconstructed Mtop

Measurement in Lepton+Jets Mode
Reconstructed W→jj Mass Combined Fit 

Likelihood Contour
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Likelihood
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Measurement in Dilepton Mode
bblltt νν→

PDF for top mass calculated event by 
event through Matrix Element 
calculation.

events.
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Multiply PDFs over candidate events.
Mtop=165.3 ± 6.3 (stat) ± 3.6 (syst) GeV/c2 
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 (33 evs)-1 L dt = 340 pb∫

Measurements of Top Quark Mass at CDF Run II

Joint PDF of 33 Candidate Events

)2Top mass (GeV/c
160 180 200

0

13

)t(tzDilepton: P  3.8±  7.3
 7.8±170.2 

)
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(L= 340 pb

ν of φDilepton:  3.8±  9.3
 9.2±169.8 

)
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(L= 340 pb

 weightingνDilepton:  4.4±  6.6
 7.1±170.6 

)
-1

(L= 359 pb

Dilepton: Matrix element  3.6±  6.3
 6.3±165.3 

)
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(L= 340 pb

Lepton+Jets: Matrix Element  3.3±  2.6
 2.6±172.0 
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(L= 318 pb

XYLepton+Jets: L  6.5± 22.3
27.8±207.8 
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(L= 318 pb

Lepton+Jets: DLM  3.2±  2.4
 2.6±173.2 
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(L= 318 pb

 jj→+W reco
top

Lepton+Jets: M  3.0±  2.6
 2.7±173.5 

)
-1

(L= 318 pb

New TeV Average (prel.)  2.4±  1.7
 1.7±172.7 

(Run1 + Run2)

Run 1 CDF Lepton+Jets  5.3±  5.1
 5.1±176.1 

(Run 1 only)

Run 1 D0 Lepton+Jets  3.9±  3.6
 3.6±180.1 

(Run 1 only)

Run 1 World Average  3.3±  2.7
 2.7±178.0 

(Run 1 only)

CDF Run 2 Preliminary (July 20 2005)

Cross Check by Different 
Measurement Methods

Mhiggs<219 GeV/c2 (95% C.L.)
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New World Average 
with D0 and Run I

Mtop=172.7 ± 2.9 GeV/c2 

Mtop=173.5 +2.7 (stat) ± 3.0 (syst) GeV/c2 
-2.6
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Dynamical Likelihood Method 
(DLM) was proposed to make 
probabilistic full reconstruction of 
parton level (hard-scatterring) 
process. The concept was widely 
adopted and developed in various 
forms for the top discovery and 
mass measurements in CDF and 
D0.

Brief History of 
DLM and Related Methods

* K.Kondo: J.Phys.Soc.Jpn57 (1988) 4126,   
DLM

* Dalitz-Goldstein: Phys.Rev. D45 (1992) 
1531.  M.E. method (D-G type)

* First observation of top at CDF (1994),  
Template method

* D0 Collabolation, Run1: Nature 
429(2004), Phys.Lett. B617 (2005). 
M.E.

* CDF Collaboration, Run2: to be 
submitted to PRL & PRD. Template & 
QDLM

* K.Kondo: hep-ex/0508035(2005). QDLM
(Quantized DLM)

Cross Checks 
in 

Lepton+Jets

Cross Checks 
in 

Dilepton
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New

QDLM

Best single measurement!
Total uncertainty is smaller than Run I World Average!

jjbbltt ν→ events.Use Fit to 138 candidates

What is DLM?

68% CL


